It may be added that since the above paper was written there has been published a description of important improvements which have been made in the Smithsonian silver disk pyrheliometer and which greatly decrease the sky area to which the thermal eleinent is exposed. Also, thermo-electric pyrheliometers are finding increased favor for use in obtaining continuous records of the total solar radiation (direct + diffuse) received on a horizontal surface.
The time available for presenting this paper will not permit a detailed discussion of all the points involved. Therefore, for a description of pyrheliometers employed in radiation measurenients I would refer you to a paper It may be added that since the above paper was written there has been published a description of important improvements which have been made in the Smithsonian silver disk pyrheliometer and which greatly decrease the sky area to which the thermal eleinent is exposed. Also, thermo-electric pyrheliometers are finding increased favor for use in obtaining continuous records of the total solar radiation (direct + diffuse) received on a horizontal surface.
The Smithsonian pyrheliometric scale of 1913 is the nccepted standard in most countries, although the Anqstrom standard still has adherents. Recently a radiogram from Prague, picked up by an amateur in this country, informs me that an absolute ice pyrheliometer has been constructed by Professor Vol6sin of the Karlova University in that city. Details have not yet been received. I n the MONTHLY WEATHER REVIEW for April, 1927, volume 55, page 155, I have given a summary of pyrheliometric measurements made a t about 100 different points, nearly all of which are inland, and frequently a t considerable altitudes above sea level. I n response to a recent circular I have learned of several additions and some corrections to be made to this summary.
Having thus disposed of the beginning and ending of my subject I will devote the remainder of my time to a discussion of the amount of radiation that reaches the surface of the sea. Very few pyrheliometric measurements have been made a t strictly marine stations. The list includes measurements by Thonison, a t Apia, Samoa (1); Linke a t sea between Hamburg, Germany, and Buenos Aires, Argentina (2) ; Gorczyhski, a t sea between Antwerp and Bangkok (3) ; Westman, a t Treurenberg, Spitzbergen (4); a t Cape Horn, Chile, during the International Polar Expedition of 1882-83 (5) ; and an important measurement a t Flint Island, by Abbot, during a solar eclipse expedition in 1907 (6). communications presented were on problems related to (a) solar radiation, (b) surfacewater temperatures, and (c) atmospheric circulation. The two papers here printed were under (a); the other complete papers under this subhead, or references to wher,e they have been published, appear in Bulletin No. 68 of the National Research Council which contains also references to the communications presented under (6) and (e).
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These observat,ions by no means cover the seven seas, so I have sought to determine if our'knowledge of met,eorological condit,ions over the oceans, and of the relat,ion between meteorological condit.ions and solar radiation intensities at the surfac.e of the earth, is not sufficient t,o enable us to compute mean solar radiation int,ensit,ies for dift'erent lat,itudes with reasonable accuracy. Figure 1 is a chart for computing the transmission for solar radiat,ion of dust-free air when its water vapor cont,ent is known. Using an equation developed by King (7) from Rayleigh's classical work (8) we may compute the at,niospheric transmission, ax, for different wave len@hs of light through pure dry air of any desired Effecting a graphic.al integrat,ion by finding the area under these various curves, and applying Abbot's (10) latest published correcbions for energy beyond the limits of his measurements, the pure dry air transmission, a'm, for the total radiat,ion through the different air masses, is given by the ratio of the respective areas to that for IoX. A smooth curve through these transmissions, which are plotted on their logarithmic scale as ordinates against their air masses as absc.issas, gives curve (1) .
Similarly, using Fowle 's (11) values of -the transmission of water vapor for solar radiation, aWX, and disregarding selective absorption, we obtain the transmissions represented by curves (2) to (8), inclusive, Or, stated in another way, the difference between 1 .OO and the transmissions given by curves (1) to @), gives the depletion of solar radiation by scattering in passing through dustfree air having a water-vapor content indicated by w, and a length of path through the atmosphere given by Subtracting from the values given by curves (2) to (8), inclusive, the water vapor absorption for corresponding values of wm given by curve (16) increased by 0.005 to take account of the selective absorption by the permanent gases of the atmosphere (12), we obtain the atmospheric transmission : a",, represented by curves (9) to (15). These curves give atmoshperjc transmjssions for dust-free air containing the amounts of precipitable water, w, indxated.
Finally, Linke (13) has' defined atmospheric turbidity as the number of clear dry atmospheres, which together bring about the same extinction of radiation as the actual turbid moist atmosphere. He expresses it by the equation Table 1 gives seasonal means of the meteoro1ogic.d .elements with which we are particularly concerned. 
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For extreme accuracy we should take for unit air mass the ratios B-eJ76.0 given in Table 1 . I n the above example the value a" is thereby increased about 0.002, which is inconsequential. Table 3 . I n the Tropics there is little variation in vapor pressure with longitude. I n temperate regions the west shores of oceans usually show higher humidities than east shores, especially in north latitudes, probably on account of the warm west-shore ocean currents. The vapor pressures have been grouped so as to bring out these differences, which are reflected in the radiation intensities. Atmospheric transnlissions give solar radiation intensities on the assumption that the value of the solar constant is 1.0. They have been computed for each hour angle of the sun from noon for the dates indicated in Table 3 , which have been selected so as to include the dates of greatest north and south declination of the sun, dates when its declination is, &O, and dates in July, August, October, and November, which have the same solar declination as the 21st of May, April, February, and January, respectively. They have been multiplied by the sine of the sun's altitude at each hour from noon, apparent time, to obtain the relative intensity of the solar radiation on a horizontal surface, and increased by a proportional part, depending upon the water-vapor content of the atmosphere and the solar altitude, so as to include in the total the diffuse solar radiation from the sky (15). These final values have then been plotted against intensities as ordinates and hour angles as abscissas and a smooth curve drawn through them from the value a t noon to 0 a t the time of sunrise or sunset. A graphical integration is effected by finding the area under this curve. The area is then multiplied by twice the solar constant divided by the square of the earth's relative solar distance on the dates indicated for each month. The result given in Table 3 is the average radiation to be expected on the dates indicated with cloudless sky conditions, expressed in gram-calories per cm? per day. It is to be noted that in both hemispheres the daily totals average higher in the spiing months than in the fall. Figure 2 shows graphically the variations with latitude in the total solar radiation received over the oceans on the 21st of June. No radiation is then received south of the Antarctic Circle. There is in general a gradual increase in the daily total until latitude 4 8 ' N. is reached, although the changes are slight from latitude 42' N. to the pole. Increasing length of day and decreasing watervapor content of the atmosphere unite to give maximum values a t high north latitudes, in spite of the low altitude of the sun even a t midday. The higher values on the east shores of oceans than on the west is well brought out in the daily totals for latitude 20' S. and 30' N. At latitude 4 8 ' N. the conditions are reversed over the Atlantic Ocean on account of the cold Labrador current on the west shore. On December 21 ( fig. 3) daily maxima are reached a t about latitude 48' S. with little change to latitude 60' S. I n general, there is less variation in the daily totals with longitude in the southern hemisphere than in the northern.
From the same sources as for temperature and humidity, and for about the same number of stations, monthly means of cloudiness have been obtained. Angstrom (16) and others have determined an approximate relation between daily totals of solar radiation and both the duration of sunshine and the average cloudiness. The latter relation is not so well determined as the former, since the relation with cloudiness seems to vary with the percentage of cloudiness (17) and perhaps. also with solar altitude (16). I have determined average daily totals of solar radiation, Q, from the totals with a cloudless sky, Q o , by the equation
where C is the proportion of the sky covered by clouds, and Qo is taken from Table 3 . The results are given in Table 4 , "Average daily totals of solar radiation received on a horizontal surface.)) The monthly mean cloudiness on the Gilbert Islands is so much less than at other islands near the equator that one may well ask if topographic features on islands may not in some cases markedly modify the cloudiness, so that it is not representative of the general cloudiness of its locality. Sufficient data was not at hand while this paper was in prepa.r?tion to make a study of the topography of the different islands. It therefore seemed best to base the computations on the data as published. Figure 21, shows a decided depression for these two months. The daily totals for Habana [(ls) Figure 11 , are less than the computed values of Table 4 for latitude 20' N., for the months October to February, inclusive, and more than the computed values for March to September, inclusive. We would expect the total radiation a t Habana, latitude 23' 09' N., to be more than a t latitude 20' N. in summer and less in winter.
It seems evident that with reliable climatological data the radiation intensity over the oceans may be computed with considerable accuracy;&u& the values here given must not be accepted a5 fi-nal.
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